: Primer sequences of genes including Ta, number of cycles of PCR and product size Total RNA was isolated by using TRI Reagent® (Ambion® by life technologies) as given in the protocol. cDNA was synthesized by using high capacity cDNA synthesis kit (Applied Biosystems). cDNA was amplified with the help of PCR by using gene specific primers. PCR amplification samples were electrophoresed in agarose gel (Table 1) .
Isolation
ogically proven. Tissue samples were collected from both the groups and snap frozen at -80 °C (deep freezer). The study was approved by the institute ethics committee. Densitometric value of gene of interest was normalized with densitometric value of housekeeping gene β-actin by taking the ratio of gene of interest and β-actin. Mean and standard deviation of control sample were calculated. The normalised value of tumor was compared with 'Mean±2xSD' . Sample showing value more than 'Mean+2xSD' were supposed to be up regulated, less than 'Mean-2xSD' down regulated and rest were treated as showing no significant change. The degree of over expression is correlated with tumour size, staging, differentiation, serosal invasion and metastasis of the disease by using Chi-square and Fischer T tests.
Product

Statistical Analysis
Results
Patients Demographics
The mean age in the GBC group of our patients was 52.08±12.8 years (range 20-72 years) whereas in the cholelithiasis was 47.96±13.4 years (range 22-70 years). The study comprised of 17 (68%) females and 8 (32%) males in the GBC group while 19 (76%) female and 6 (24%) male patients in the cholelithiasis group. Thus, the male to female ratio was 2:1 and 3:1 in the GBC and cholelithiasis group, respectively ( Table 2) . Where p > 0.05 has been taken as significant; (ρ = Spearman's rho correlation co-efficient and shows linear correlation); NS = not significant. 
Discussion
Cytokines modulate the functional activities of individual cells and tissues both under normal and pathogenic condition. Cytokines affect nearly every biological process; these include embryonic development, disease pathogenesis, non-specific response to infection, specific response to antigen, changes in cognitive functions, and degenerative processes of ageing [7, 8] . Recently many clinical studies have looked into the role of cytokines in the pathogenesis of cancer. Cytokines such as IL-1β, IL-6 and IL-8 are now being regarded as main culprit molecules in the pathway of progression of chronic inflammatory process to carcinogenesis [9] . Therefore, we have evaluated the expression of different cytokines (IL-1β, TNF-α, IL -6, IL-8 and VEGF) in GBC. TNF-α is released in response to infection and inflammation and can inhibit tumor development and progression [10] . TNF is a multifunctioning lymphokine produced by activated macrophages and lymphocytes [11] . We have found overexpression of TNF-α in 69.5% GBC samples compared to cholelithiasis. The expression of TNF-α is increased with the advance stage (p = 0.004) and lymph nodal metastasis of the cancer (p = 0.001). Hence highest TNF-α expression was seen in T 4 N 2 tumour groups. TNF-α showed a positive linear correlation (p = 0.005) with serosal invasion of the disease with over expression seen in 100% of serosal invasion cases. In a previous study, Kang et al [12] found a higher plasma level of TNF-α as compared to control in colorectal adenomas. IL-1β is known to have an association with tumor staging and metastasis [13] . mRNA TNF-α and VEGF expression were also elevated in chronic liver disease specimen [14] . IL-1β acts indirectly on cancer cells by stimulating lymphocytes to kill cancer cells and it is approved for treating metastatic kidney cancer and metastatic melanoma. It is also being investigated for the treatment of leukemia, lymphoma and cancers of the brain, colon, breast and prostate [15] . Other studies have also reported that IL-1β protein is produced in solid tumours like breast, colon, lungs and head and neck cancer [9] . In our study, we found a significant association between the expression of interleukin IL-1β and histological differentiation of cancer (p = 0.010). Of the 65.3% samples showing significant over expression, 67%, 6%, 26% were well, moderately and poorly differentiated respectively (p = 0.0012). Carcinoma with liver metastasis showed a high IL-1β expression (73.3% cases, p = 0.094). Those with omental metastasis showed a positive linear correlation (p = 0.026).
There is an accumulating evidence linking IL-6 to colon cancers. IL-6 was also found to play a regulatory role on the proliferation of intestinal epithelial cells [16] . In colon cancer patients, serum levels of IL-6 were found to be highly elevated and positively correlated to tumor load [17] . In our study, IL-6 showed low expression in both tumour and cholelithiasis samples which indicates that it has no significant role in carcinogenesis of GBC. Another study reported that altered gene expression of IL-6 enhances tumor growth in cholangiocarcinoma. But a similar study by Vishnoi et al acclaimed that IL-6 polymorphism does not influence the susceptibility for GBC [18] .
Although IL-8 showed a moderately increased expression in GBC, no definite association could be documented with any parameters in our study. IL-8 mediates the recruitment and activation of neutrophils in inflamed tissue [13] . IL-8 can be detected in synovial fluid from patients with various inflammatory rheumatic diseases and mucosal levels of IL-8 are elevated in patients with active ulcerative colitis [5] . Kheirelseid et al also found a progressively increased expression of IL8 in tumour-associated normal, to polyps, to tumours in colorectal cancer by doing quantitative PCR [19] .
IL-6: IL-6 showed no expression in both the cholelithiasis and GBC samples ( Figure 5 ).
VEGF is a signal protein produced by cells that stimulate vasculogenesis and angiogenesis [4] , and has been found to play a major role in angiogenesis and metastasis [20] . VEGF has been found to be highly expressed in a broad range of human tumours [21] . We observed an equal expression of VEGF genes in tumour and cholelithiasis samples (p < 0.05). Overexpression was seen in 52.17% cases of GBC. The amount of angiogenesis increases in a linear fashion with invasion of the disease (p = 0.006). Expression was strongly positive in metastatic samples. VEGF also showed a linear correlation with staging of the disease (p = 0.02). Petrenko et al [22] suggested a 76% and 26% increased expression of VEGF in GBC and cholelithiasis respectively. Similar observation about significantly higher VEGF expression has been made in breast cancer [23] . Results of other study also suggested that VEGF-A was highly expressed in GBC and correlated with poor prognosis [24] . Doval et al observed an overexpression of VEGF in about 34% of the cases. But they observed a decreased rate of overexpression and were found to be statistically associated with alive cases [25] . We reported a significant relationship between the expressions of TNF-α, IL-1β, IL-8 and VEGF and GBC stage, grade and metastasis. However, no correlation was obtained between expression of IL-6 and gallbladder carcinoma suggesting that its involvement in the pathogenesis and progression of the disease is unlikely.
Conclusion
In conclusion, these cytokines expression showed a higher expression level in gallbladder cancer and it also increase with the advance stage. Thus the results suggest that there is a role of these cytokines except IL-6 in gallbladder cancer progression.
